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ABSTRACT : 

PURPOSE: To perform highly accurate load tests by interposing a sliding 
bearing member between a first loading means and object to be tested and 
correcting the frictional force generated by the sliding bearing member 
against 

the object with a load detected by means of a load detector. 

CONSTITUTION: A first loading means 8 applies a compressive load to an 
object W to be tested and a second loading means 10 applies a bending load 
to 

the object W through a mobile frame 7. The pressure receiving member of a 
first load detector 12 is compressively deformed in the axial direction and 
the 

deformation of the member is detected by means of an ax ial -direction strain 
gauge . Then the load applied to the object W is detected from the 
deformation. 

In addition, the load applied by the second loading means 10 is detected by 
means of a load detector incorporated in the means 10. A reaction is 
generated 

against the load of the means 10 from the frictional resistance of the 
member 

13 against the load. The reaction acts on the pressure receiving member of 
the 
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detector 12 connected to the member 13 and the deformation of the pressure 
receiving member is detected with a bending -direction gauge. Then the 
frictional force generated by the member 13 is calculated from the 
deformation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] With respect to the 2 shaft type load cell used when carrying out the load of the load from the 
2-way which intersects a tested piece and performing a strength test, especially, this invention is used for the structure 
experiment of the pillar-shaped member in engineering works or the construction field, and relates to a suitable 2 shaft 
type load cell. 
[0002] 

[Description of the Prior Art] Conventionally, after carrying out the load of the load of shaft orientations to a column- 
like tested piece in this kind of 2 shaft type load cell, the trial of the compressive strength of a tested piece or flexural 
strength or the quake-absorbing structure trial is performed by carrying out the load of the load from the direction 
which intersects perpendicularly with these shaft orientations. 

[0003] And in such a 2 shaft type load cell, the 1st load detector which detects the load (a compressive load is called 
below) of shaft .orientations, and the 2nd load detector which detects the load (a bending load is called below) of the 
direction which intersects perpendicularly with this compressive load are formed, and both these loads detectors detect 
compressive strength, flexural strength, etc. of said tested piece. 

[0004] by the way, the load of the direction which intersects perpendicularly with the 1st load detector with a 
compressive load when the tested piece which received the bending load causes bending deformation in the 2 shaft type 
load cell of a configuration of having mentioned above - starting - this - the detection precision of a compressive load 
a bad influence - ****** ~ things can be considered. Moreover, since the tested piece is restrained in the both ends, 
there is also fault that the flexural strength in the simple substance of a tested piece is undetectable. 
[0005] So, in the former, in order to cancel the fault mentioned above, to prepare the sliding support member which 
makes a tested piece displaced relatively in the direction where the load of the bending load is carried out to said 1st 
load detector is tried. This bending load makes small effect which it has on the 1st load detector as much as possible, 
and even ** makes free bending deformation of a tested piece possible, and enables itto detect the true flexural 
strength of a tested piece by ****** by making this sliding support member intervene in the range which can disregard 
the frictional resistance of the direction of a bending load in a sliding support member. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the still more nearly following points which should be improved 
are left behind also in such a Prior art. 

[0007] That is, in the Prior art, by adoption of a sliding support member, frictional resistance of the direction of a 
bending load is made small, and the load resulting from the frictional resistance mentioned above is not amended from 
being premised on the effect on the detection precision produced with the frictional resistance being disregarded. 
However, since frictional resistance of a sliding support member cannot call it zero and said frictional resistance 
changes with the class of sliding support member, or aging, it not only produces dispersion in the test result by change 
of a test condition, but it will affect trial precision. The direction of a bending load and the direction of the frictional 
resistance in a sliding support member are the same especially, and since all the frictional resistance of said sliding 
support member carries out a direct action as reaction to a bending load, the effect which it has on the detection 
precision of a bending load is large. 

[0008] This invention was made in view of the conventional trouble mentioned above, and aims at offering the 2 shaft 
type load cell which can amend the effect on the load detection result by the frictional resistance in a sliding support 
member." 
[0009] 
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[Means for Solving the Problem] The 1st load means which carries out the load of the load of shaft orientations to a 
tested piece especially in order that this invention may attain the purpose mentioned above, The load detector formed 
successively by the 2nd load means which carries out the load of the load of the direction which intersects shaft 
orientations, said 1st load means, and the 2nd load means, It is prepared between said 1st load means and tested pieces, 
and consists of a sliding support member which permits the migration which met in the direction of a load in said 2nd 
load means of this tested piece. Said load detector A column-like pressure receiving member, It is attached in the 
peripheral face of this pressure receiving member, and is characterized by having the shaft-orientations strain gauge 
which detects the deformation of those shaft orientations, and the direction strain gauge of bending which detects the 
deformation of the direction of bending of said pressure receiving member. 
[0010] 

[Function] According to the 2 shaft type load cell concerning this invention, the load of the load of the direction which 
the load of the load of shaft orientations is carried out to a tested piece with the 1st load means, and the load is detected 
by the load detector, and intersects the method of a shaft with the 2nd load means at a tested piece is carried out, and 
the load is detected by other load detectors. 

[001 1] And if frictional resistance is in a sliding support member when the load of the load of the direction which 
intersects shaft orientations with the 2nd load means is carried out, the pressure receiving member of the load detector 
with which the external force according to that frictional resistance is prepared in the 1st load means will be made to 
produce bending, the deformation of this bending will be detected by the bending strain gauge prepared in the pressure 
receiving member, and the reaction by the frictional resistance mentioned above will be detected. 
[0012] The reaction over the load which meets in the direction which intersects shaft orientations especially by this is 
computed, amendment of said load is performed based on this result, and the substantial load by which a load is carried 
out from the direction which intersects shaft orientations at a tested piece is acquired. 
[0013] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. A sign 1 shows the 2 shaft 
type load cell concerning this example among drawing 1 . This 2 shaft type load cell 1 The level base frame 2 installed 
on the foundation, and the side frame 3 set up by the end section of this base frame 2 along the direction of a vertical, 
The upper frame 4 attached in the upper part of this side frame 3 in parallel with said base frame 2, The reinforcement 
beam 5 which is prepared in parallel with said side frame 3, and connects the edge of said upper frame 4, and said base 
frame 2, The movable frame 7 caudad hung through the stabilizer 6 of said upper frame 4 attached in this upper frame 
4, The 1st load means 8 which it is infixed [ 1st ] between this movable frame 7 and said upper frame 4, and moves said 
movable frame 7 up and down along the direction of a vertical, The 2nd load means 10 which it is infixed^ 2nd ] 
between said movable frame 7 and the support frame 9 set up by the other end of said base frame 2, and makes said 
movable frame 7 reciprocate horizontally, It is prepared in each of the upper part of said base frame 2, and the lower 
part of the movable frame 7. It has the clamp 1 1 in which a tested piece W is attached. Between said 1st load means 8 
and said upper frames 4 While the 1st load detectors 12 which detects the load by which a load is carried out with this 
1st load means 8 are formed successively, between the 1st load means 8 and said movable frame 7 The sliding support 
member 13 which permits the migration which met in the direction of a load in said 2nd load means 10 of this movable 
frame 7 is formed. For said 2nd load means 10 It has outline composition in which the 2nd load detector (illustration 
abbreviation) which detects the load by which a load is carried out with this 2nd load means 10 was formed. 
[0014] If these details are explained, subsequently, said stabilizer 6 The swinging arm 15 of the pair attached free 
[ rotation to the bracket 14 of the pair prepared in the upper part of said upper frame 4 ] as shown in drawing 1 , The 
movable beam 16 which is attached in the rocking edge of these swinging arms 15 free [ rotation ], and constitutes an 
parallel link with said upper frame 4, It is attached in the both ends of this movable beam 16, and the both ends of said 
movable frame 7 free [ rotation ], and is constituted by the swinging arm 17 of the pair which constitutes an parallel 
link with these. In addition, in drawing 1 , although these swinging arms 15, the movable beam 16, and the swinging 
arm 17 showed only what has been arranged at the near side of said upper frame 4, they are arranged with the same 
configuration also as the backside [ the upper frame 4 ]. 

[0015] Therefore, this stabilizer 6 is supporting said movable frame 7 horizontally movable in the direction of a vertical 
by two parallel links in which said movable beam 16 was formed up and down, holding a level condition. 
[0016] The balancer 20 which the guide pulley 18 of a pair is attached in the edge of said upper frame 4, the wire 19 is 
hung on these guide pulleys 18, and the end section of this wire 19 is fixed to said movable frame 7, and has weight 
almost equivalent to the weight of said movable frame 7 and stabilizer 6 in the other end is attached. Therefore, while 
said movable frame 7 is stopped by operation of a balancer 20 in the location of arbitration, the load at the time of the 
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migration is mitigated. 

[0017] A hydraulic jack is used in this example and said 1st load means 8 is contacted through said sliding support 
member 13 to the movable frame 7. 

[0018] As said 1st load detector 12 is shown in drawing 2 and drawing 3 , it has the column-like pressure receiving 
member 21 and the covering 22 prepared by surrounding this pressure receiving member 21, and this covering 22 is 
attached in the end section of said pressure receiving member removable with two or more bolts 23. And said pressure 
receiving member 21 is formed in a dimension which is made to project a little from the both ends of this covering 22 
in the condition that said covering 22 was attached for that die length. 

[0019] As are shown in drawing 4 , and the flange 24 which has an outer diameter almost equivalent to the bore of said 
covering 22 is formed in the both ends and **** hole 24a which the bolt for immobilization is made to screw in the end 
face of these flanges 24 shows said pressure receiving member 21 to drawing 3 , predetermined spacing is set to a hoop 
direction and two or more formation is carried out. 

[0020] Moreover, the shaft-orientations strain gauge 26 which detects the deformation of the shaft orientations of this 
pressure receiving member 21, and the direction strain gauge 27 of bending which detects the deformation of the _ 
direction of bending of said pressure receiving member 21 are stuck on the^Jgripheral face of the cylinder section 2$) 
located among said both flanges 24 of this pressure receiving member 21, and each of these strain gauges 26-27 are 
electrically connected to the socket 28-29 (refer to drawing 2 ) attached in said covering 22. 
[0021] And said shaft-orientations strain gauge 26 sets predetermined spacing to the hoop direction of said cylinder 
section 25, and is prepared in eight places, and said direction strain gauges 27 of bending are the both ends of said 
cylinder section 25, and they are prepared in four places so that it may be located in the field which met in the direction 
of a load load of said 2nd load means, i.e., the migration direction of said movable frame 7. 

[0022] In this example, the oil hydraulic cylinder is used and said 2nd load means 10 is mostly held at a level condition 

by connecting each of that edge with said movable frame 7 and the support frame 9 free [ rotation ]. 

[0023] Subsequently, an operation of this example constituted in this way is explained. First, it equips with a tested 

piece W between the up-and-down clamps 11, and a tested piece W is fixed by these clamps 11. , 

[0024] From this, the load of the compressive load is carried out to a tested piece W with the 1st load means 8, and, 

subsequently the load of the bending load is carried out through the movable frame 7 with the 2nd load means 10. 

[0025] Thus, if the load of the load of both directions is carried out, the compression set of the pressure receiving 

member 21 of the 1st load detector 12 supporting said compressive load will be carried out to shaft orientations, and 

when the deformation is detected by the shaft-orientations strain gauge 26, the load by which the load was carried out 

to said tested piece W will be detected. Moreover, the load by which the load was carried out with the 2nd load means 

10 is detected by the load detector formed in this 2nd load means 10. 

[0026] And the reaction which counters the load of the 2nd load means 10 with the frictional resistance of the sliding 
support member 13 occurs with the load from such 2nd load means 10. Thus, if reaction occurs, it will act on the 
pressure receiving member 21 of said 1st load detector 12 with which these reaction is formed successively by the 
sliding support member 13 as a bending load, this pressure receiving member 21 will receive deformation of bending, 
that deformation will be detected by the direction strain gauge 27 of bending, and it will be computed based on this 
detection result, the reaction, i.e., the frictional force, generated by the sliding support member 13. 
[0027] Therefore, based on the reaction computed in this way, amendment is added to the compressive load detected by 
the 1 st load means, and the bending load detected in the 2nd load means 10, and the real value of the compressive load 
which acts on a tested piece W, and a bending load is acquired. 

[0028] Thus, when the sliding support member 13 is made to intervene between the 1st load means 8 and a tested piece 
W and it is made to make a compression test and a bending test perform to coincidence according to the tandem-drum- 
arrangement load cell 1 concerning this example, it also sets. [ since the frictional force generated in said sliding 
support member 13 was detected in the 1st load detector 12 and amendment with a compressive load and a bending 
load was performed based on this detection result, when the frictional force in the sliding support member 13 changes ] 
This frictional force is detected exactly, consequently suitable amendment of both loads is performed, and a highly 
precise load test becomes possible. 

[0029] Since it has composition which supported the movable frame 7 which supports a tested piece W and, on the 
other hand, carries out the load of the bending load in this example with the stabilizer 6, it moves the movable frame 7 
holding a level condition, and the change of load load conditions to a tested piece W is controlled by this, and 
improvement in trial precision is achieved also from this point. 

[0030] Moreover, since the balancer 20 is attached in said movable frame 7 through the wire 19, the load for migration 
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of the movable frame 7 is mitigated by it, and while the responsibility at the time of the load load by each load means 
8-10 is high and control of equipment is simplified, highly precise control is attained. 

[0031] In addition, many configurations, a dimension, etc. of each configuration member which were shown in said 

example are an example, and can be variously changed based on a design demand etc. 

[0032] 

[Effect of the Invention] As explained above, the 2 shaft type load cell concerning this invention The 1st load means 
which carries out the load of the load of shaft orientations to a tested piece especially, and the 2nd load means which 
carries out the load of the load of the direction which intersects shaft orientations, The load detector formed 
successively by said 1st load means and the 2nd load means, It is prepared between said 1st load means and tested 
pieces, and consists of a sliding support member which permits the migration which met in the direction of a load in 
said 2nd load means of this tested piece. Said load detector A column-like pressure receiving member, It is attached in 
the peripheral face of this pressure receiving member, and is characterized by having the shaft-orientations strain gauge 
which detects the deformation of those shaft orientations, and the direction strain gauge of bending which detects the 
deformation of the direction of bending of said pressure receiving member, and the following outstanding effectiveness 
is done so. 

[0033] [ when a sliding support member is made to intervene between the 1st load means and a tested piece and it is 
made to make a compression test and a bending test perform to coincidence ] [ when the frictional force generated in 
said sliding support member can be detected in the 1st load detector, amendment with a compressive load and a 
bending load can be performed based on this detection result and the frictional force in a sliding support member 
changes ] This frictional force can be detected exactly, suitable amendment of both loads can be performed, and a 
highly precise load test can be performed. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view in which showing one example of this invention and showing whole equipment. 

[Drawing 2] One example of this invention is shown and it is the front view of the 1st load detector. 

[Drawing 3] One example of this invention is shown and it is the top view of the 1st load detector. 

[Drawing 4] It is the front view of the pressure receiving member which shows one example of this invention and 

constitutes the 1st load detector. 

[Description of Notations] 

1 2 Shaft Type Load Cell 

8 1st Load Means 

10 2nd Load Means 

12 1st Load Detector 

13 Sliding Support Member 

21 Pressure Receiving Member 

26 Shaft-Orientations Strain Gauge 

27 The Direction Strain Gauge of Bending 



[Translation done.] 
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